§ 316(b) Case Studies, Part B: The Delaware Estuary

Chapter B4: Baseline I&E Losses

Chapter B4:
Economic Value of I&E Losses Based
on Benefits Transfer Techniques

This chapter presents an analysis using benefits transfer
techniques of economic losses associated with I& E in the
Delaware Estuary transition zone. Most of the chapter
discusses | & E impacts at the Salem facility because thisis
the only facility in the transition zone that reported
comprehensive I& E data. |&E results from the Salem
facility were extrapolated to other in-scope and out-of-
scope transition zone facilities (see Section B3-6 of
Chapter B3) and summed to obtain total I&E at all
transition zone CWIS (see summary of results in Section
B3-9 of Chapter B3). Sections B4-1 to B4-6 of this
chapter discuss the economic value of I&E at the Salem
facility. Section B4-7 discusses the economic value of
I&E at all in-scope facilities (Salem, Hope Creek, Edge
Moor, and Deepwater), and Section B4-8 discusses
economic values for al in-scope and out of scope
transition zone CWIS.

B4-1 OVERVIEW OF VALUATION
APPROACH
I&E at transition zone CWIS affect recreationa and

commercial fisheries as well as forage species that
contribute to the biomass of recreational and commercial

species. EPA evaluated all these species groups to capture
the total economic impact of I&E at transition zone CWIS.
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Recreational fishery impacts are based on benefits transfer methods, applying the results from nonmarket valuation studies.
Commercial fishery impacts are based on commodity prices for the individual species. The economic value of forage species
losses is determined by estimating the replacement cost of these fish if they were to be restocked with hatchery fish, and by
considering the foregone biomass production of forage fish resulting from | & E losses and the consequential foregone
production of commercial and recreational species that use the forage species as a prey base. All of these methods are
explained in further detail in the Chapters A5 and A9 of Part A of this document.

Many of the 1& E-impacted fish species at CWIS sites are harvested both recreationally and commercialy. To avoid
double-counting the economic impacts of & E on these species, EPA determined the proportion of total species landings
attributable to recreational and commercial fishing, and applied this proportion to the impacted fishery catch. For example, if
30 percent of the landed numbers of one species are harvested commercially at a site, then 30 percent of the estimated catch
of 1&E-impacted fish are assigned to the increase in commercial landings. The remaining 70 percent of the estimated total
landed number of 1& E-impacted adult equivalents are assigned to the recreational landings.

The National Marine Fisheries Service (NMFS) provides both recreational and commercial fishery landings data by state. To
determine what proportions of total landings per state occur in the recreational or commercia fishery, EPA summed the
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landings data for the recreational and commercial fishery, and then divided by each category to get the corresponding
percentage. The percentages applied in thisanalysis are presented in Table B4-1.

Asdiscussed in Chapter A5 of Part A of this document, the yield estimates in Chapter B3 represent the total pounds of
foregone yield for both the commercial and recreational catch combined. For the economic valuation discussed in this
chapter, total yield was partitioned between commercial and recreational fisheries based on the landingsin each fishery, as
shown in Table B4-1. Because the economic evaluation of recreationa yield is based on numbers of fish rather than pounds,
foregone recreational yield was converted to numbers of fish. This conversion was based on the average weight of
harvestable fish of each species. Table B4-2 shows these conversions for the Salem impingement data presented in Section
B3-7 of Chapter B3 and Table B4-3 displays these data for the entrainment estimates given in Section B3-5. Note that the
numbers of foregone recreational fish harvested are typically lower than the numbers of age 1 equivalent losses, since the age
of harvest of most fish is greater than age 1.

Table B4-1: Percentages of Total Impacts in the Recreational and Commercial Fisheries
of Species at Salem Facility.

Fish Species Per cent Impactsto Per cent Impactsto
Recreational Fishery Commer cial Fishery
Alewife? 0 100

Non-RIS fishery species® 26 74

2 Obtained from NMFS, 2001a and b.

b Table B3-1 of Chapter B3 lists non-RIS fishery species. The commercial/recreational split used isan
average of the splits for the other species listed above.

Source: PSEG, 1999c, Appendix F.

Table B4-2: Summary of Salem's Mean Annual Impingement of Fishery Species.

Species Elmpingement Agel ETotaJ Catché Total ECommerciaI ECommerciaIE Recreational ERecreational
Count (#) : Equivalents(#) : #) :Yidd (Ib) : Catch(#) : Yied(lb) : Catch(#) : Yied(lb)

Alewife : o560 ¢ 213 i 44 i 19 i 4 i 19 i 0 oo

species” { 934370 | 215821 i 17,895 | 19280 | 13242 | 14267 | 4653 i 716

............................. R

Total i 4224378 | 1,167,358 | 113496 | 135945 ! 99632 | 103495 | 13865 i 4,638

@ Table B3-1 of Chapter B3 lists non-RIS species.
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Table B4-3: Summar'y of Salem's Mean Annual Em‘rainment Results for Fishery Species.

Entramment Agel . Total i Total Yield i Commercial Commermal Recreatlonal Recreatlonal
i Count (#) Equnvalents(#) Catch (#) (Ib) § Catch (#) : Yield(lb) : Catch(#) : Yied (Ib)

Alewife §1,338,721§ 1567 | 32

Species

3,959

6 441, 601

................................................................................................................................................................................................................................

Non-RIS fishery 5 i ; : 5 : : i
species® 1 153,969, 330 13,879,726 1,150,863 ; 1,239,935 : 851,639 : 917552 : 299224 : 46,055

.......................................................................................................................... Besesesananasasssasannsadananasanasasannnanasasdarasasannnanasasssasasdonnasarasasannnanananas

Total 557 239, 422 59,484,307 10 541, 123 9,976,701 | 8,777,529 i 7,977,290 i 1,763,594 i 1,483,508
@ Table B3-1 of Chapter B3 lists non-RIS species.

B4-2 EcoNOMIC VALUE OF AVERAGE ANNUAL RECREATIONAL FISHERY LOSSES AT THE
SALEM FACILITY

B4-2.1 Economic Values for Recreational Losses from Consumer Surplus Literature

Thereisalarge literature that provides willingness-to-pay values for increases in recreational catch rates. Theseincreasesin
value are benefits to the anglers, and are often referred to by economists as * consumer surplus.” For the application of this
literature to value | & E impacts, EPA focused on changesin consumer surplus per additional fish caught.

When using values from the existing literature as proxies for the value of atrip or fish at asite not studied, it isimportant to
select values for similar areas and species. Table B4-4 gives a summary of several studies that are closest to Delaware
Estuary fisheries in geographic area and relevant species.

McConnell and Strand (1994) estimated fishery values for the mid- and south Atlantic states using data from the National
Marine Fisheries Statistical Survey. They created arandom utility model of fishing behavior for nine states, the northernmost
being New York. Inthismodel they specified four categories of fish: small gamefish (e.g., striped bass), flatfish

(e.g., flounder), bottomfish (e.g., weakfish, spot, Atlantic croaker, perch), and big gamefish (e.g., shark). For each fish
category, they estimated per angler values for access to marine waters and for an increase in catch rates.

Hicks et al. (1999) used the same method as McConnell and Strand (1994) but estimated values for a day of fishing and an
increase in catch rates for the Atlantic states from Virginia north to Maine. Their estimates were generally lower than those of
McConnell and Strand (1994) and can serve as alower bound for the values of fish.

Agnello (1989) estimated one value for increased weakfish catch ratesin al the Atlantic states. This study is useful because it
values weskfish specifically, but the area considered ranges from Floridato Maine. Thislarge study area may differ from the
Delaware Estuary, where weakfish is a very important recreational species.

Norton et al. (1983) estimated the value of the striped bass fishery for the mid-Atlantic coast, including Delaware and New
Jersey.

Tudor et a. (2002; see Chapter B5 of this document) estimated willingness-to-pay (WTP) values for increases in recreational
catch rates for selected species in Delaware Bay Estuary (values also were derived for the Ohio River and TampaBay). The
analysis used random utility modeling (RUM) to estimate WTP for an additional fish per trip. These values estimated were
not applied in the Salem benefits transfer analysis done here in this chapter, but are discussed and used in Chapter B5, and
applied to baseline losses in Chapter B6.
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Table B4-4: Selected Valuation Studies for Estimating Changes in Catch Rates.

Authors i  Study Location and Year Item Valued i Value Estimate ($2000)
McConnell and Strand  iMid- and south Atlantic coast, :Catch rateincreaseof 1 fishper  :DE small gamefish $15.45
(1994) ianglers targeting specific itrip for DE and NF i DE bottom fish $0.13

ispecies, 1988 iNJsmall gamefish $9.19

: H :NJ bottom fish $1.75

Hicks et al. (1999) iMid-Atlantic coast, 1994 iCatch rateincrease of 1 fishper  iDE small gamefish $3.13

i itrip, from catch rates at al sites,  iDE bottom fish $2.39

ifor DE and NJ iINJsmall gamefish $3.49

H :NJ bottom fish $2.01

Agnello (1989) Atlantic coast, 1981 {Mean value per fish caught, ‘Weakfish $2.72
; ifor the Atlantic coast” ;

Norton et al. (1983) EMid-AtIantic coast, 1980 éCatch rate increase of 1 striped EStriped bass $15.55
: :bass per trip, for mid-Atlantic :

Tudor et a. (2002)°  iDelaware Estuary, 1994-1998 iCatch rateincrease of 1 fishper  iWeakfish $11.50

i itrip, for DE i Striped bass $18.14

: :Bluefish $3.94

:Flounder $3.92

@ Value was reported as “two month value per angler for a half fish catch increase per trip.” From 1996 National Survey of Fishing,
Hunting and Wildlife-Associated Recreation (U.S. DOI, 1997); the average saltwater angler takes 1.5 tripsin a 2 month period.
Therefore, to convert to a“1 fish per trip” value, EPA divided the 2 month value by 1.5 trips and then multiplied it by 2, assuming the
vaue of afish waslinear.

b These values were reported as “consumer surplus for an 20 percent increase in catch rate for al fish.” The average catch rate was 4.95
fish per trip, therefore a 20 percent increase in catch is equivalent to 1 more fish.

¢ See Chapter B5 of this document.

EPA used results from these studies (all except Tudor et al., 2002; see Chapter B5 of this document) to create a range of
possible consumer surplus values for the recreational fish landings foregone because of impingement and entrainment at
Salem.

To estimate a unit value for recreational landings, EPA established alower and upper value for the recreational species, based
on values reported in the studiesin Table B4-4. Because the studiesin Table B4-4 are geographically specific, EPA created a
lower and upper value for Delaware and New Jersey, and then calculated a weighted average value based on the proportion of
landings from each state. These values are presented in Table B4-5.
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Table B4-5: Average Recreational Value by Species for Delaware and New Jersey, 1990-1998.
' i i Value/Fish ($2000) i Weighted Average ($2000)
Low High i Low ! High

Species State Per centage Catch

Atlantic croaker

Non-RIS fishery
species’ END

@ Striped bass high value taken from Norton et al. (1983) and is the same for both states.
b Wesakfish high value taken from Agnello (1989) and is the same for both states.

¢ Recreationa catch and value information has not been located, thus EPA used an equally weighted average value of the
other specieslisted in the table.

4 Recreational values used are averaged from all other species values. See Table B3-1 of Chapter B3 for list of non-RIS
fishery species.

Source: NMFS, 2001b.

B4-2.2 Average Annual I&E Losses of Recreational Yield at Salem and Economic
Value of Losses

EPA estimated the economic value of 1& E impacts to recreational fisheries using the | & E estimates presented in Tables B4-2
and B4-3 and the economic valuesin Table B4-5. Results are displayed in Tables B4-6 and B4-7, for impingement and
entrainment, respectively. The estimated total loss to recreational fisheries ranges from $16,400 to $57,600 per year for
impingement, and from $1,523,400 to $5,373,000 per year for entrainment.
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Table B4-6: Mean Annual Impingement of Recreational Fishery Species at Salem and Associated
Economic Values Based on the Impingement Data Summarized in Table B4-2 and Discussed in Section
B3-7 of Chapter B3.

E i Annual Lossin Recreational
i LosstoRecreational : Recreational Valueg/Fish® | Valuefrom Impingement
Species i Catch from Impingement ($2000)
(number of fish) i :

High | Low |  High

American shad ] 13 $220 | 12 . g8

Atlanticcrosker | 2806 |  $0.66 | $207 T s1ear T e300
Atlantic menhaden NA T TTTRATTTT CTNA T
Bluecra® 2131 | $125 | sa55 i s2ee7 i 90686
Siversdes i 7 NA T TTTRATTTT CTTNA T
Spot i 922 T s0e7 s206 ¢ Tse0 i s208s
Sripedbass 721 s $1555 $2491 i $11206
Weddfisn i 2486 | $116 | 272 Tegel L sere2
Whiteperch 3 T s $207 T e T g
Non-RISfishery species’ | 4,653 | 8125 s ssge L $21170
Toa TR 13865 CTTTTTT Co T stea17 Tesre01

NA = data not available.

2 Recreational values stated are weighted averages, as calculated in Table B4-5, and values listed here are rounded to two
digits, but are not rounded in the calculations.

b Recreational catch and value information has not been located, thus EPA used an equally weighted average value of the
other specieslisted in the table.

¢ Recreationa values used are averaged from all other species values. See Table B3-1 of Chapter B3 for list of non-RIS
fishery species.

Fri Feb01 16:59:11 MST 2002; Table B: recreational losses and value for selected species; Plant: salem100.benefits, type: |
Pathname: P:/Intake/Delaware/Del - Science/scodes/tabl es.output.benefits.baseline/ Tabl eB.rec.| osses.sal em100.benefits.| .csv

Table B4-7: Mean Annual Entrainment of Recreational Fishery Species at Salem and Associated Economic
Values Based on the Entrainment Presented in Table B4-3 and Discussed in Section B3-5 of Chapter B3.

ELossto Recr eational Catch? Recreational Value/Fish® Annual Lossin Recreational Value
Species i from Entrainment . from Entrgmment (%$2000)

(number of fish) High Low High

American shad

Non-RIS fishery species® 299,224 $374,031 $1,361,471

.................................................. T T LT T T T T e e

Total 1,763,594 : $1,523400 :  $5,372,987

@ Recreational values stated are weighted averages, as calculated in Table B4-5, and values listed here are rounded to two digits, but are
not rounded in the caculations. Thus, annual losses that are reported here may differ from cal cul ations made with the rounded values.

b Recreational values used are averaged from all other species’ values. See Table B3-1 of Chapter B3 for list of non-RIS fishery
Species.

Fri Feb 01 16:59:27 MST 2002; Table B: recreational losses and value for selected species; Plant: salem100.benefits; type: E Pathname:
P:/Intake/Delaware/Del -Sci ence/scodes/tabl es.output.benefits.baseline/ Tabl eB.rec.| osses.sal em100.benefits.E.csv
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B4-3 EcoNOMIC VALUE OF AVERAGE ANNUAL COMMERCIAL FISHERY LOSSES AT THE
SALEM FACILITY

B4-3.1 Average Annual I&E Losses of Commercial Yield at Salem and Economic
Value of Losses

I&E losses to commercia catch (pounds) are presented in Tables B4-2 (for impingement) and B4-3 (for entrainment) based
on the commercial and recreational splitslisted in Table B4-1. EPA estimates of the economic value of these losses are
displayed in Tables B4-8 and B4-9 for impingement and entrainment, respectively. Market values per pound are listed as
well as the total market losses experienced by the commercial fishery. Vauesfor commercial fishing are relatively
straightforward because commercially caught fish are acommodity with a market price. The estimates of market loss to the
commercial fisheries are $98,000 per year for impingement, and $5,814,700 per year for entrainment.

Table B4-8: Mean Annual Impingement of Commercial Fishery Species at Salem and Associated Economic Values
Based on the Impingement Data Presented in Table B4-2 and Discussed in Secﬁon B3-7 of Chapter B3.

Loasto Commercial Catch from Impingement : CommerC|aJ Value: AnnuaJ Lossin Commercial Value

Species

i (Ib of fish) i (Ibof fish)® i from Impingement ($2000)

Alewife 19 $0.11 $2

e ettt ——— *$072 ........... et T
e *42478 ................................. *$O70 ........... *$29735 ........................
e *NA .................................... *$007 ............ *NA ...........................
TR et e —— *$102 ............ *$14644 .......................
...S.F.).(.).t. ..................................... ettt S —— *$085 ........... *$1480 ........................
Stnpedbass ......................... ettt —— *$318 ........... s Gy
B *30300 ................................. *$124 ........... *$37572 ........................
.WH&EB&EH ......................... ettt g *$120 ........... OO G ——
"Na'r}"ﬁéi'é'f'.'é%'é}';/éiiéé{é ..... et T *$096 ........... *$13697 ........................
. * ................................. g * ................................ *$98001 ........................

NA = data not available.

& Commercia value used is the average commercial value for the other species. See Table B3-1 of Chapter B3 for list of non-RIS fishery
Species.

b Values are rounded to two decimal places here for listing but not in the calculations.

Fri Feb 01 16:59:27 MST 2002 ; TableC: commercial losses and value for selected species; Plant: salem100.benefits; type: | Pathname:
P:/Intake/Del aware/ Del-Science/scodes/tabl es.output.benefits.baseline/ Tabl eC.comm.| osses.sal em100.benefits.l .csv
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Table B4-9: Mean Annual Entrainment of Commercial Fishery Species at Salem and Associated
Economic Values Based on the Entrainment Data Presented in Table B4-3 and Discussed in
Section B3-5 of Chapter B3.

i Lossto Commercial Catch Commercial Annual Lossin Commercial
Species from Entrainment Value i Valuefrom Entrainment
: (Ib of fish) i (Iboffish)y> ($2000)
Alewife 14 ’ ’ $2
American shad 7 : $5
Atlantic croaker : 3,014,877 . $2,110,414
Atlantic menhaden 1,177,437 $88,184

7,977,290 $5,814,696

@ Commercia value used is the average commercial value for the other species. See Table B3-1 of Chapter B3 for
list of non-RIS fishery species.

b Values are rounded to two decimal places here for listing but not in the calculations.

Fri Feb 01 16:59:30 MST 2002 ; TableC: commercial losses and value for selected species; Plant: salem100.benefits;
type: E Pathname: P:/Intake/Delaware/Del-

Science/scodes/tabl es.output.benefits.baseline/ TableC.comm.| osses.salem100.benefits.E.csv

B4-3.2 Economic Impacts of Commercial Landings Losses

The previous section expresses changes to commercial activity as changes in dockside market prices. However, to determine
the total economic impact from changes to the commercial fishery, EPA also determined the |osses experienced by producers
wholesalers, retailers, and consumers.

Thetotal social benefits (economic surplus) are greater than the increase in dockside landings, because the increased landings
by commercial fishermen contribute to economic surplus in each of a multi-tiered set of markets for commercial fish. The
total economic surplus impact thusis valued by examining the multi-tiered markets through which the landed fish are sold,
according to the methods and data detailed in Chapter A9.

Thefirst step of the analysisinvolves a fishery-based assessment of 1& E-related changes in commercial landings (pounds of
commercial species as sold dockside by commercia harvesters). The results of this dockside landings value step are described
above. The next steps then entail tracking the anticipated additional economic surplus generated as the landed fish pass from
dockside transactions to other wholesalers, retailers and, ultimately, consumers. The resulting total economic surplus
measures include producer surplus to the watermen who harvest the fish, as well as the rents and consumer surplus that accrue
to buyers and sellers in the sequence of market transactions that apply in the commercial fishery context.

To estimate producer surplus from the landings values, EPA relied on empirical results from various researchers that can be
used to infer producer surplus for watermen based on gross revenues (landings times wholesale price). The economic
literature (Huppert, 1990; Rettig and McCarl, 1985) suggests that producer surplus values for commercial fishing ranges from
50 to 90 percent of the market value. In assessments of Great Lakes fisheries, an estimate of approximately 40% has been
derived as the relationship between gross revenues and the surplus of commercial fishermen (Cleland and Bishop, 1984,
Bishop, personal communication, 2002). For the purposes of this study, EPA believes producer surplusto watermen is
probably in the range of 40% to 70% of dockside landings values.

Producer surplusisone portion of the total economic surplus impacted by increased commercia stocks — the total benefits
are comprised of the economic surplusto producers, wholesalers, processors, retailers, and consumers. Primary empirical
research deriving “multi-market” welfare measures for commercial fisheries have estimated that surplus accruing to
commercia anglers amount to approximately 22% of the total surplus accruing to watermen, retailers and consumers
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combined (Norton et al., 1983; Holt and Bishop, 2002). Thus, total economic surplus across the relevant commercial fisheries
multi-tiered markets can be estimated as approximately 4.5 times greater than producer surplus alone (given that producer
surplusis roughly 22% of the total surplus generated). This relationship is applied in the case studies to estimate total surplus
from the projected changes in commercia landings.

Applying this method, estimates of the baseline economic loss to the commercial fisheries ranges from $178,200 to $311,800
per year for impingement, and from $10,572,200 to $18,501,300 per year for entrainment for the Salem facility.

B4-4 EcoNoMIc VALUE OF FORAGE FIsH LOSSEs

Many fish species affected by I& E are not commercially or recreationally fished. For the purposesin this study, EPA referred
to these species as forage fish. Forage fish are speciesthat are prey for other species and are important components of aquatic
food webs. Table B4-10 summarizes impingement losses of forage species at Salem and Table B4-11 summarizes
entrainment losses. The following sections discuss the economic valuation of these losses using two alternative valuation
methods.

Table B4-10: Summary of Salem's Mean Annual Impingement of Forage Species.

Species ! Impingement Count () i Agel Equivalents(#)  Production Foregone (Ib)
Bay anchovy 592,248 525,130 500
Blueback herring & 83997 | o 12802 | o 4269
NonRISForage i 1722 T Tag0270 T o 1288
Tod ST o a004e7 T o 2018201 o 6057

@ Table B3-1 of Chapter B3 lists non-RIS species.

Table B4-11: Summary of Salem's Mean Annual Entrainment of Forage Species.

Species i Entrainment Count (# | AgelEquivalents(#) : Production Foregone (Ib)
Bay anchovy 13,129,437,661 : 290,409,647 7,043,992
Blueback herring 5563808 P 6745 [ 15361
NonRiSforage’ | 967814719 T 6423701 R 1P -
Foragesum P 14,102,816,188 T osea000s 1T 8315151

# Table B3-1 of Chapter B3 lists non-RIS species.

Replacement cost of fish

The replacement value of fish can be used in several instances. First, if afish kill of afishery speciesis mitigated by stocking
of hatchery fish, then losses to commercial and recreational fisheries would be reduced, but fish replacement costs would still
be incurred and should be accounted for. Second, if the fish are not caught in the commercial or recreational fishery, but are
important as forage or bait, the replacement value can be used as alower bound estimate of their value (it is alower bound
because it would not consider how reduction in their stock may affect other species stocks). Third, where there are not
enough data to allow calculation of the value of losses to the recreational and commercial fisheries, replacement cost can be
used as a proxy for lost fishery values.

The cost of replacing forage fish lost to 1& E has two main components. The first component is the cost of raising the
replacement fish. Table B4-12 displays the replacement costs of two of the forage fish species known to be impinged or
entrained at Salem. The costs are average costs to fish hatcheries across North America to produce the fish for stocking. The
second component of replacement cost is the transportation cost, which includes costs associated with vehicles, personnel,
fuel, water, chemicals, containers, and nets. The AFS (1993) estimates these costs at approximately $1.13 per mile, but does
not indicate how many fish (or how many pounds of fish) are transported for this price. Lacking relevant data, EPA does not
include the transportation costs in this valuation approach.
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Table B4-12 also presents the annual average replacement cost for impinged and entrained forage species at Salem. The
value of these losses using the replacement cost method is $2,246 per year for impingement and $130,224 per year for
entrainment.

Table B4-12: Replacement Costs for Losses of Forage Fish Species at the Salem Facility.®

Sped Hatchery Costs Annual Cost of Replacing Forage L osses ($2000)
ecies ; .
($/1b) § I mpingement § Entrainment
Bay anchovy
(al U.S. regions) $0.11 : $220 : $121,838

...................................................................................................................................................................................................

Blueback herring
(al U.S. regions)

$130,224

2 Vaues are from AFS (1993). These values were inflated to $2000 from $1989, but this could be imprecise for current
fish rearing and stocking costs.

b Thisisan average value for all specieslisted in AFS (1993). See Table B3-1 of Chapter B3 for list of non-RIS forage
Species.

Production foregone value of forage fish

This approach considers the foregone production of commercial and recreational fishery species resulting from 1& E of forage
species based on estimates of trophic transfer efficiency, as discussed in Chapter A5 of Part A of this document. The
economic valuation of forage losses is based on the dollar value of the foregone fishery yield resulting from these losses.
Table B4-13 displays the results for impingement of forage species at Salem and B4-14 displays results for entrainment. The
values listed are obtained by converting the forage species into species that may be commercially or recreationally valued.
The values range from $30 to $80 per year for impingement and from $48,500 to $129,900 per year for entrainment.

Table B4-13: Mean Annual Value of Production Foregone of Selected
Fishery Species Resulting from Impingement of Forage Species at Salem
Based on the Impingement Data Presented in Table B4-10 and Discussed

in Section B3-7 of Chapter B3.

i Annual Lossin Production Foregone Value
Species from Impingemeqt of Forage Species ($2000)

Atlantic croaker

Blue crab

.................................................................. diiiiiasesesecasasseasasasasasadananasatatananananasataaanannnanasaaaaannnnnanann

.................................................................. e

@ See Table B3-1 of Chapter B3 for list of non-RIS fishery species.

Fri Feb 01 16:59:21 MST 2002; Table D: loss in selected forage species; Plant:
salem100.benefits; type: | Pathname:

P:/Intake/Delaware/Del - Science/scodes/tabl es.output.benefits.baseline/ TableD .forage.eco.te
r.repl.salem100.benefits..csv

B4-10



§ 316(b) Case Studies, Part B: The Delaware Estuary Chapter B4: Baseline I&E Losses

Table B4-14: Mean Annual Value of Production Foregone of Selected
Fishery Species Resulting from Entrainment of Forage Species at Salem
Based on the Entrainment Data Presented in Table B4-11 and Discussed in
Section B3-5 of Chapter B3.

Annual Lossin Production Foregone Value

Species from Entrainment_of Forage Species ($2000)

Low High

$18 $31
""""""""""""""""""""""""""""""""""" T eer T g0 T
""""""""""""""""""""""""""""""""""" T e T ggaagTTTT
""""""""""""""""""""""""""""""""""" T geoas T epase T
""""""""""""""""""""""""""""""""""" A Y A B YVE T S
""""""""""""""""""""""""""""""""""" T s0008 T ezes T
"""""""""""""""""""""""""""""""""""""""""" so00 i ggaza T
"""""" s6705 i siiges
""""" $451  : $1198
""""""" sa08 T gz T
"""""""""""""""""""""""""""""""""""""""" $55862 1 103505

Fri Feb 01 16:59:33 M ST 2002; Table D: loss in selected forage species; Plant:
salem100.benefits; type: E Pathname:

P:/Intake/Delaware/Del - Science/scodes/tabl es.output.benefits.baseline/ TableD.forage.eco.te
r.repl.salem100.benefits.E.csv

B4-5 NONUSE VALUEs

Recreational consumer surplus and commercial impacts are only part of the total losses that the public realizes from I&E
impacts on fisheries. Nonuse or passive use impacts arise when individual s value environmental changes apart from any past,
present, or anticipated future use of the resource in question. Such passive use values have been categorized in several ways
in the economic literature, typically embracing the concepts of existence (stewardship) and bequest (intergenerational equity)
motives. Using a“rule of thumb” that nonuse impacts are at |east equivalent to 50 percent of the recreational use impact (see
Chapter A9 for further discussion), EPA estimated nonuse values for baseline losses at Salem to range from $8,200 to
$28,800 per year for impingement and from $761,700 to $2,686,500 per year for entrainment.

B4-6 SUMMARY OF MEAN ANNUAL VALUE OF ECONOMIC LOSSES AT SALEM

Table B4-15 summarizes the estimated current annual 1& E at the Salem facility and the economic valuation of these |osses.

Estimated total impacts range from $0.2 million to $0.4 million per year for impingement and from $12.9 million to $26.7
million per year for entrainment.

B4-11
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Table B4-15: Summary of Economlc Valua‘hon of Mean Annual I&E at Salem Facility ($2000).
i i i i Percentof | Percent of
ilmpingementg Entrainment |  Total i Impingement | Entrainment
i : : i Impacts® i Impacts®
Commercial: Total Surplus (Direct Use, Market) Low | $178184 | $10,572,175 $1o 750, 359 812% | 73.4%

$311,822 | $18,501,306 $18 813, 128

12.3%

, , $761,700 | $769,908 6.1%
"""""" $28800 | $2.686,493 | $2.715.204 |
Forage (Indirect Use, Nonmarket) P o [ o """"" 04% i os%
"""""""""""""""""""""""""" P EB&GE&BHE&&Q&H&J"L"c'{\}\}"'i""""'ééb"""""f"'"'ééé',ééi"""'E""'ééé'ééé"m
""""""""""""""""""""""""""""""""""""""""""""""" High i sea i 8103505 ¢ $103,659 |
""""""""""""""""""""""""""""""""" R éﬁ[é&é}i&éﬁf'""""'"E"""'éi,'ééié"""?'""é'iéb'ééli'""'f""é'iéé"zﬁé""" :
Total (Com + Rec + Nonuse + Forage)® Low """ $202,839 E"és'i"z'5'15"15'7""‘"éi'é'i'i'é'é'?'é """""" 100% | """" 100%

i High | $400469 @ $26,691,011 : $27,091,480

@ Midpoints of the ranges are used to calcul ate percentages.

® In calculating the total low values, the lower of the two forage val uation methods (production foregone and replacement) was used and
to calculate the total high values, the higher of the two forage valuation methods was used.

Fri Feb 01 16:59:39 MST 2002 ; TableE.summary; Plant: salem100.benefits ; Pathname: P:/Intake/Delaware/Del-

Science/scodes/tabl es.output.benefits.baseline/ Tabl eE.summary.salem100.benefits.csv

B4-7 ToTAL EcONOMIC DAMAGES FOR GENERATING FACILITIES REGULATED UNDER
PHASE 2

I&E results for the Salem facility were extrapolated to other in-scope transition zone facilities (see Section B3-6 of Chapter
B3) and summed to obtain total losses from I&E at all in-scope transition zone CWIS. Table B4-16 displays estimates of the
economic value of these losses. Results range from $0.4 million to $0.8 million per year for impingement and from $20.0
million to $41.4 million per year for entrainment.

Table B4-16: EPA's Estimates of Average Annual Economic Losses at In-scope CWIS of the Transition
Zone of the Delaware Estuary ($2000).

Fexility Impingem:ent L osses Entrajnm:ent L osses Tot:al
: Low : High : Low : High : Low High
Salen? L $202,839 i $400469 i $12,913137 | $26691,011 | $13115976 : $27,091,480
‘HopeCreek | 13063 Ts28920  saea033 1 $96L000 i $478896 i $989.921
‘EdgeMoor | Cs17e114 L w3477l 5864154 | $12,121005 | $6.040268 | $12.485.776

Deepwater Wio | $23557 |  $48792 | $784387 | $1621,301 | $807.944 | $1670092
Chambers Cogen) : : : : :

............................................................... T

Total i $416473 i $842952 i $20,026,611 | $41,394,317 | $20,443,084 | $42,237,269

@ Based on EPA’s estimate of Salem’s current 1& E assuming no impingement or entrainment survival, as discussed in Section B3-7
of Chapter B3. Salem’ sdatafor 1996 was not included because the facility was shut down much of the year.

Wed Feb 06 13:15:50 MST 2002 extrapol ation.summary ; salem100.extrapol ation
P:/INTAKE/Delaware/Del-Science/scodes/extrapol ation.benefits.facilities/extrapol ation.summarynew.csv
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B4-8 ToTAL EcONOMIC DAMAGES FOR ALL TRANSITION ZONE CWIS

Table B4-17 displays EPA’s estimates of the mean annual economic losses for all transition zone CWIS (both in scope and
out of scope of the proposed rule). Results for these facilities together range from $0.5 million to $1.1 million per year for
impingement and from $23.4 million to $48.5 million per year for entrainment.

Table B4-17: EPA's Estimates of Average Annual Economic Losses at All CWIS of the Transition Zone of
the Delaware Estuary ($2000).

Impingement L osses g Entrainment L osses Total
Low High Low High Low High
$202,839 $400,469 $12,913,137 $26,691,011 $13,115976 | $27,091,480

Facility

Salem?

Delaware City
Refinery

‘Despwater W/o
Chambers Cogen) :

Logan Generating $14,998

$519,282 $1,055,891 $23,449,867 $48,470,070 $23,969,149 | $49,525961

@ Based on EPA’s estimate of Salem’s current | & E assuming no impingement or entrainment survival, as discussed in Section B3-7
of Chapter B3. Salem’s datafor 1996 was not included because the facility was shut down much of the year.

Wed Feb 06 13:09:58 MST 2002 extrapol ation.summary ; salem100.extrapol ation

P:/INTAKE/De aware/Del- Science/scodes/extrapol ation.baseline.facilities/extrapol ation.summarynew.csv
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